Changes in components of the neurovascular unit in the retina in a rat model of retinopathy of prematurity.
An impairment of cellular interactions between the elements of the neurovascular unit contributes to the onset and/or progression of retinal diseases. The present study aims to examine how elements of the neurovascular unit are altered in a rat model of retinopathy of prematurity (ROP). Neonatal rats were treated subcutaneously with the vascular endothelial growth factor (VEGF) receptor tyrosine kinase inhibitor KRN633 (10 mg/kg) on postnatal day (P) 7 and P8 to induce ROP. Morphological assessments were performed of blood vessels, astrocytes and neuronal cells in the retina. Aggressive angiogenesis, tortuous arteries and enlarged veins were observed in the retinal vasculature of KRN633-treated (ROP) rats from P14 to P28, compared to age-matched control (vehicle-treated) animals. Morphological abnormalities in the retinal vasculature showed a tendency toward spontaneous recovery from P28 to P35 in ROP rats. Immunofluorescence staining for glial fibrillary acidic protein and Pax2 (astrocyte markers) revealed that morphological changes to and a reduction in the number of astrocytes occurred in ROP rats. The developmental cell death was slightly accelerated in ROP rats; however, no visible changes in the morphology of retinal layers were observed on P35. The abnormalities in astrocytes might contribute, at least in part, to the formation of abnormal retinal blood vessels and the pathogenesis of ROP.